Traditional estimates of prewar GNP exaggerate the size of cycles because they are based on the assumption that GNP moves approximately one for one with commodity output valued in producer prices. This paper derives new estimates of GNP for 1869-1908 using an estimate of the actual relationship between GNP and commodity output. This estimated relationship is allowed to be timevarying and is derived from a regression covering the periods 1909-28 and 1947-85. The new estimates of GNP indicate that there has been much less stabilization between the prewar and postwar eras than is conventionally believed.
I. Introduction
The existing estimates of gross national product for the 70 years before World War IL have done more to shape economists' perceptions of prewar business cycles than any other macroeconomic series. The historical GNP data have been analyzed in great detail and are frequently cited in research on prewar fluctuations in economic activity. Hence, much of what economists believe about prewar cyclical fluctuations is derived directly from the cyclical behavior of prewar GNP. As a result, the accuracy of the prewar estimates of GNP is one of the main determinants of the accuracy of our views about the prewar cycle.
PREWAR BUSINESS CYCLE 5 two series differ in how they convert these base data into estimates of GNP and at how fine a level of disaggregation the conversion is made. While the product-side approach is certainly a valid way of estimating GNP, flaws in the conversion of commodity output data into estimates of GNP could be a source of systematic errors in the prewar GNP series. As a result, this study concentrates on describing and improving the Kuznets series before 1919.
Shaw-Kuznets Commodity Output Series
Since both the Kuznets components series and regression series before 1919 are derived from data on commodity output, it is important to first describe the base data. The commodity output series comes primarily from a study by Shaw (1947) . This series shows the value of finished commodities as they are leaving the producer; that is, it shows commodity output valued in producer prices. Shaw's methods of estimation are straightforward. He uses data from the Census of Manufactures, the Census of Agriculture, and the Census of Mines, as well as other national sources, to derive comprehensive benchmark estimates of commodity output for various census years starting in 1869. He then forms annual estimates of commodity output for 1889-1919 by interpolating between benchmark observations by numerous annual series.3 The annual data come from a plethora of state reports and industry publications. Shaw presents commodity output data for a variety of major and minor subgroups valued in current and in 1913 producer prices. Kuznets (1946) extends the annual Shaw series on commodity output to cover the earlier period 1869-88. He uses annual series similar to those used by Shaw to interpolate between Shaw's census year benchmarks for 1869, 1879, and 1889. Kuznets also converts Shaw's data on real commodity output from a 1913 base year to a 1929 base year. While Kuznets's contribution to the derivation of the basic commodity output data is substantial, in what follows I refer to the ShawKuznets series on real finished commodity output simply as the Shaw series.
The Shaw series appears to be quite accurate. It is based on a massive array of base data, and the aggregation appears to be careful and precise. More important, there is no evidence of systematic bias in the series. For example, the series includes data on a full range of commodities, from simple nonmanufactured food products to highly 3Shaw also presents annual estimates of commodity output for 1919-38 that are based on a series derived by Kuznets (1938) . Kuznets uses methods very similar to those used by Shaw in deriving the estimates for this later period.
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JOURNAL OF POLITICAL ECONOMY fabricated machinery. As a result, it should be free of the excess volatility that has been shown to result from an overrepresentation of primary products (see Romer 1986) .
While the Shaw series is quite accurate, it is nevertheless very important to be clear about what the series does and does not cover. The series represents the output of the three goods-producing sectors of the economy: agriculture, mining, and manufacturing. Also, because the series includes data on the value of construction materials, it provides a great deal of information about the behavior of the construction sector. The goods-producing sectors typically account for between a third and a half of GNP in the United States. What the Shaw series excludes is all the value added to a good after it reaches its final physical state. Because goods are valued in producer prices, the value added associated with transportation and distribution is excluded. Furthermore, the Shaw series excludes the value of the output of all types of services.
Kuznets Components Series
Given both the quality and the limitations of the commodity output series, it is clear that Kuznets's derivation of GNP estimates must center on the estimation of the noncommodity components of GNP. In estimating these components using both the components approach and the regression approach, Kuznets uses essentially no data other than the Shaw series. Rather, he uses assumptions about the relationship between the goods sector and the rest of the economy. For both series the particular assumption that he uses is that the deviations from trend of the noncommodity components of real GNP move approximately one for one with the deviations from trend of real commodity output.
To show that this assumption is the driving force behind the Kuznets estimates of GNP, it is necessary to describe the derivation of the GNP series in more detail. First, the components series is derived at a reasonably disaggregate level.4 Kuznets uses disaggregate commodity output data to estimate the flow of perishable, semidurable, and durable goods to consumers (valued in consumer prices) and the flow of services. He also uses disaggregate commodity output data to estimate the various pieces of total capital formation, including the final value of the output of structures and producer durables, as well as the change in total inventories and the change in net claims against foreigners. For all the components of GNP, Kuznets first derives esti-7 mates of real quantities and then converts them to nominal estimates by means of a price index for that component. For this reason, I discuss only the procedures he uses to derive estimates of real GNP.5
Kuznets's methods are quite similar for most categories. For the flow of perishable, semidurable, and durable goods to consumers, his problem is to convert the Shaw series on commodity output valued in 1929 producer prices to the value of the flow of goods to consumers at the cost to them in 1929 dollars. To do this, he begins by taking the ratio of the average flow of a category of goods to consumers to average commodity output in that category for overlapping decades. He then forms a series of the linear trend of this ratio. For the most part, the decadal averages of the flow of goods to consumers are formed by scaling up the decadal averages of commodity output. The scale factors are determined by an analysis of the trends in distributive margins and transportation charges that is described in Kuznets (1946) .
To form annual estimates of the flow of a category of goods to consumers in 1929 prices, Kuznets multiplies the trend ratio of the flow of goods to consumers to commodity output in a given category by commodity output in that category. Thus he assumes that the components of the flow of goods to consumers not included in commodity output valued in producer prices, primarily the value added in transportation and distribution, move one for one with commodity output.
Kuznets's methods for other sectors use similar assumptions. The flow of gross producer durables and total construction are estimated in ways completely analogous to those for the flow of goods to consumers. For producer durables, the Shaw series on the output of producer durables valued in producer prices is multiplied by the trend ratio of the flow of producer durables to ultimate users to commodity output. For construction, the Shaw series on the output of construction materials is multiplied by the trend ratio of final construction output to the output of construction materials.
Kuznets uses a different method for measuring the components of GNP not directly involving commodities, such as the flow of services to consumers or the net change in inventories. For these series he estimates the actual sensitivity of the component in question to com-5 Kuznets derives three statistical variants of his components estimates of GNP. The only difference between the three variants is how the trend level of the flow of services to consumers is measured. Variant III derives the trend level of services by extrapolating the trend from the Commerce Department series after 1929 (see Kuznets 1961, p. 568) . Since this series is considered to be the variant most consistent in levels with the postwar GNP series, this is the variant of the Kuznets components series used in the analysis of this paper.
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modity output or to the flow of goods to consumers in the period between World War I and World War II. He then uses the estimated sensitivity to transform pre-1919 data on commodity output or consumption into estimates of the needed components. While the resulting estimates of these components of GNP for 1869-1918 move less than one for one with commodity output, they move closely enough with commodity output and are a small enough fraction of total output that the aggregate Kuznets components series on GNP still moves nearly one for one with commodity output.
Kuznets Regression Series
In contrast to the components series, Kuznets's second product-side series for 1869-1918, the regression series, is derived at the aggregate level.6 For the regression series, he derives a measure of GNP by estimating the aggregate relationship between real GNP and real commodity output for the period 1909-38. This relationship is then used to convert Shaw's pre-1919 data on commodity output into estimates of GNP.
The actual derivation of the regression series is not complicated. Kuznets first forms estimates of trend GNP and trend commodity output. Real GNP and real commodity output for 1909-38 are then expressed as percentage deviations from trend. He then fits "a freehand regression curve" to a scatter plot of the deviations of GNP and commodity output from trend (Kuznets 1961, p. 537 
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it is clear that it has much in common with the components series. Both series are based on the premise that the cyclical movements in GNP follow those in commodity output very closely. The components series for the most part assumes that GNP moves one for one with commodity output. The regression series uses the estimated sensitivity of GNP to commodity output over the period 1909-38 to estimate GNP for 1869-1918. The assumption derived from this procedure is that cyclical movements in GNP are approximately 90 percent as large as those in commodity output.
III. Evaluation of the Kuznets Series

Trends
The reference above to the Gallman and Kendrick revisions to the trend of the Kuznets series indicates that some significant flaws in the measurement of trend movements in the Kuznets real GNP series have already been uncovered. As described previously, Kuznets derives the trend level of GNP essentially by scaling up disaggregate data on commodity output. For the most part, these scale factors are assumed to be constant over the entire period 1869-1918. Gallman argues that Kuznets's assumption of a constant scale factor for transforming data on the output of construction materials into estimates of new construction causes him to understate the level of gross capital formation in the 1870s (see Gallman 1966, pp. 25-40). Gallman finds that heavy construction such as railroad building has a larger nonmaterials component than other types of construction. Since railway construction is known to have been more important in the 1870s than in other prewar decades, Kuznets's procedure is likely to understate the level of GNP in this period.
Gallman improves the trend of the Kuznets series by adding in independent estimates of railroad production in benchmark years and then estimating nonrailroad construction by scaling up Shaw's series on construction materials (less those used in railroad construction). The resulting benchmark estimates of GNP are quite similar to Kuznets's in all census years beginning with 1879. However, Gallman's estimate of GNP in 1869 is substantially higher than Kuznets's. In general, this revision and the other more minor revisions suggested by Gallman appear to be quite sensible and have become widely accepted. Therefore, it is reasonable to conclude that the representation of trends in the Kuznets series in the late 1800s is flawed and should be amended in the way suggested by Gallman.
For measuring long-term trends, the revisions suggested by Kendrick are less important than those suggested by Gallman. The main effect of the Kendrick revision is to raise the Kuznets estimates of GNP in all years. The reason for this is that personal tax payments account for only a part of total government revenues, and public construction accounts for only a small amount of total expenditures. However, this revision does not significantly alter the annual movements in the Kuznets series because government expenditures are quite smooth in the late nineteenth and early twentieth centuries. Because measuring GNP on a conceptually consistent basis is clearly desirable, Kendrick's revisions should be accepted and should also be applied to Gallman's series, which is similar to the Kuznets series in its treatment of government expenditures. The resulting KendrickGallman prewar GNP series would probably measure long-run trends very well.
Annual Movements
For measuring annual movements in GNP the two Kuznets productside series for 1869-1918 (and the other series derived from the Kuznets estimates) have both an important strength and an important flaw. The strength is that these series probably measure the turning points of output changes correctly. This is true because the series are derived almost exclusively from the Shaw commodity output series. Since the Shaw series is quite accurate and since GNP and commodity output are almost certainly very highly correlated in their annual movements, it is likely that the Kuznets prewar GNP series accurately captures the timing and direction of movements in GNP.
The flaw in the Kuznets estimates is that they are likely to overstate the size of cyclical movements. The source of this flaw is the fact that annual movements in real GNP are derived by assuming that deviations from trend of GNP move one for one (or nearly so) with deviations from trend of commodity output. However, there is evidence that GNP actually moves much less over the cycle than commodity output: for the postwar era it is widely accepted that the noncommodity components of GNP such as services, trade, and transportation are much less cyclically sensitive than the commodity component (see, e.g., Hall and Taylor 1986, pp. 168-69). This stylized fact that the noncommodity component of GNP is much less volatile than the commodity component is important because the noncommodity component is typically very large. Table 1 shows the ratio of commodity output to GNP in selected years. This table indicates that the noncommodity sector accounts for over 50 percent of total output in all years for which we have data. This suggests that there is a substantial part of total output that is smoother than commodity output. Hence, assuming that GNP moves one for one with commodity output could lead to a serious exaggeration of short-run movements.
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The ratios in table 1 also indicate that there has been a noticeable decline in the size of the commodity sector between 1910 and 1981. If this trend continued back into the late 1800s, it could be that the cyclical exaggeration resulting from the assumption of a one-to-one relationship between GNP and commodity output was smaller in the prewar era than it would be if the same method were used to estimate GNP today. However, available evidence suggests that the decline in the relative size of the commodity-producing sector is a modern phenomenon. For example, the classic study by Barger (1955, p. 63) concludes that the distributive margins on goods "scarcely rose at all" between the Civil War and the Great Depression. As a result, it is likely that the noncommodity sector of the economy was large enough even in the late 1 800s that the assumption of a one-to-one correlation between GNP and commodity output causes large errors in annual estimates of GNP for this period.
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Since the argument that the Kuznets prewar GNP estimates are excessively volatile is based largely on the stylized fact that such components of GNP as services and distribution are quite smooth, it is important to note that economic theory also suggests that the noncommodity components of GNP should be less cyclically sensitive than the commodity components. First, in the case of consumer expenditures on services, it is likely that the demand for many services is nearly invariant to the state of the cycle. Except under extreme circumstances, one would not expect expenditures on haircuts or physicians' services to fluctuate dramatically. The same is not true of expenditures on commodities (especially durable goods), for which demand may not have a strong time-specific character. Hence, one would not expect expenditures on services to be as cyclically sensitive as commodity output.
Second, in the case of distributive margins, fixed costs may provide an explanation of why the trade and transportation component of consumer expenditures on goods does not move one for one with commodity output valued in producer prices. It is certainly possible that fixed costs for trade and transportation firms are relatively larger compared with variable costs than they are for manufacturing firms. This could be due, for example, to the fact that retail firms are typically quite small. As a result, overhead expenses may be very large relative to labor costs. If this is true, then one would expect the value added in transportation and distribution to be less cyclically volatile than commodity output. In a cyclical downturn, a retail distributor or a transportation firm may be unable to cut costs proportionately with the decline in volume simply because variable cost is a small fraction of total cost. In this case, the distributive margin on each good will rise. As a result, the final gross value to consumers of the commodity in question will not have fallen by as much as the value of the commodity to producers. Hence consumer expenditures on commodities will tend to be less cyclically volatile than commodity output valued in producer prices.
This discussion of theoretical arguments for expecting the noncommodity components of GNP to be quite smooth also suggests an exception to this pattern: that in very severe depressions, services and distribution may collapse as much as commodity output. For example, while consumers will typically smooth their expenditures on services, in a very severe depression they are likely to reduce those expenditures, perhaps because of revisions in estimates of permanent income or increasingly binding liquidity constraints. Similarly, while distributive margins typically rise in a recession, they may not do so in a long and severe depression. This could be caused by bankruptcies among transportation and retail establishments that allow remaining firms to PREWAR BUSINESS CYCLE 13 have sufficient volume to cover fixed costs. If these kinds of responses do indeed occur in severe depressions, GNP and commodity output could genuinely move together one for one in such periods.
This exception to the general rule that GNP should be less cyclically sensitive than commodity output is important because it may explain why Kuznets in the derivation of his regression series estimates the actual sensitivity of GNP to commodity output to be very near to one. The sample period over which he runs the regression is 1909-38, a period that is certainly dominated by the Great Depression. Hence it is not surprising that the estimated sensitivity is very high. At the same time, it is almost surely the case that such a high coefficient is not appropriate for creating new prewar estimates. If one judges from the behavior of commodity output, the percentage deviation of production from trend at the trough of the Great Depression was approximately two and a half times as large as the percentage deviation of production from trend in the worst depression of the 1869-1908 period.8 As a result, it is very unlikely that true GNP should move as closely with commodity output in these more moderate prewar cycles as it did in the 1930s.9
Both casual empiricism and theoretical analysis suggest that the assumption of a nearly one-to-one correlation between real GNP and real commodity output used in the derivation of both the Kuznets components series and regression series is not correct. As a result, it is likely that the two Kuznets product-side series for 1869-1918 exaggerate the size of short-term fluctuations. Kuznets himself believed that his annual series did not represent cyclical movements accurately. He states in Capital in the American Economy (1961, p. 546) that his product-side estimates of prewar GNP "would not be acceptable measures of the amplitude of short-term changes." He repeatedly warns readers not to use his data for short-term cyclical comparisons and urges them to use the data in 5-year moving average form. Thus one is on firm ground in challenging the Kuznets estimates and seeking to 8 The Shaw series was 47.4 percent below trend in 1932; the next-largest deviation from trend was 19.5 percent, which occurred in 1871. The Shaw series is detrended using the piecewise linear trend described in Sec. IV.
9 The same reasoning suggests that the components of GNP (most notably the flow of services to consumers) that Kuznets estimates for the components series using a regression procedure will also be excessively volatile. For example, because he estimates the sensitivity of the flow of services to consumers to the flow of commodities to consumers over the 1919-41 period, which is dominated by the Depression, the estimated sensitivity is likely to be too high. In addition, because he uses his prewar estimates of the flow of goods to consumers and the estimated sensitivity of services to goods to form the pre-1919 estimates of the flow of services, any excess volatility in the estimates of the flow of goods to consumers will be translated into excess volatility in the estimates of the flow of services to consumers. For the period before 1909, such a straightforward revision of the Kuznets series is not possible because estimates of national income are not available. However, the description of the Kuznets series given in the previous section does suggest that we possess two major pieces of information that will be useful in deriving new product-side estimates of GNP for 1869-1908. First, the Kuznets series with the Gallman and Kendrick revisions provides a good measure of the trend of real GNP. Second, the Shaw series provides a good measure of the size and direction of annual movements in real commodity output.
To derive a new prewar GNP series that represents cyclical movements accurately, I replace Kuznets's assumption that deviations from trend of real GNP and real commodity output move together essentially one for one with a more reasonable assumption. Specifically, I estimate the relationship between the percentage deviations from trend of GNP and commodity output in a period when good data exist for both these series and then use this estimated relationship to form estimates of prewar GNP. This approach corresponds very closely to the technique Kuznets used in deriving his regression series. However, unlike Kuznets, I exclude the 1930s from the sample period of estimation because economic theory and empirical evidence suggest that the relationship between GNP and commodity output may be much different in a severe depression than during more stable periods.
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I also modify Kuznets's procedure by allowing the measured sensitivity of aggregate GNP to aggregate commodity output to change over time. As shown in Section III, there has been a noticeable decline in the ratio of commodity output to GNP between 1909 and 1981. If this trend continued back into the pre-1909 period as well, it is possible that GNP should move more closely with commodity output in the late nineteenth century than it does today. To deal with this, I allow the estimated sensitivity of GNP to commodity output to be a function of time. This time-varying coefficient will, in fact, reflect the net effect of all the long-run structural changes that may have caused the relationship between GNP and commodity output to be different in 1869 from what it is in 1985. This is useful because there are no doubt many changes in addition to the decline in the commodity sector, such as the rise of government regulation and changes in the composition of the commodity sector itself, that could also affect the relationship between GNP and commodity output. By including a time-varying coefficient, it should be possible to derive an estimate of the sensitivity of GNP to commodity output that is appropriate for the period for which I am creating new data.
Specifics of the Derivation
While the basic procedure that I use to create new estimates of prewar GNP is conceptually quite simple, there are many specific issues concerning the actual derivation of new GNP estimates that need to be discussed.
Specification
The most important issue involves the specification of the relationship between aggregate real GNP and aggregate real commodity output. As mentioned earlier, it is desirable to allow the estimated relationship to vary over time. A straightforward way to do this is to make the coefficient estimate a linear function of a time trend. That is, I specify the relationship as gnpt -gnpt = (a + 3 trend)(cot -cot) + et,
where gnpt is the logarithm of real gross national product, cot is the logarithm of real commodity output, trend is a simple linear trend, and bars over a variable denote trend values (also in logarithms). The specification allows the data to decide whether the relationship between GNP and commodity output has indeed changed over the time period of estimation. The primary benefit of this combined prewar and postwar sample period is that it is long enough to allow noticeable changes in the ratio of commodity output to GNP. Hence, this period should capture any trend in the relationship between the two series. Furthermore, the combined sample represents a good compromise between wanting to use a period for estimation that is close to the period for which we are creating data and wanting to use the best data possible. The period 1909-28 is clearly very close to the period for which we are creating data. However, it is likely that the GNP data for these two decades (and especially for 1909-18) have more measurement error than those for the more distant postwar era. By including both periods and a time-varying coefficient, the good postwar data can help provide more precise estimates of the necessary coefficients without imposing the postwar composition of output on the prewar economy.
The other noticeable feature of this sample is that the 1930s and early 1940s are excluded. As discussed in Section III, the reason for doing this is that it is very likely that GNP and commodity output move together more closely during extreme cyclical fluctuations than during more ordinary times. Since both the depression of the 1930s and the boom of the early 1940s are clearly of unprecedented amplitude, it is best not to let the experience of these decades determine the relationship between GNP and commodity output in the early prewar era. It is useful to note that if theory is wrong and GNP and commodity output do not move together more closely in severe fluctuations, then leaving out the observations for the 1930s and 1940s will not affect the parameter estimates. On the other hand, if theory is right, then it will be important to have left them out. Hence, it is clearly prudent not to include these potentially misleading observations. (1961, pp. 553-54, table R-21) and described in Section II. Because this series is consistently good over time, it can be used as the interpolating variable for prewar GNP.
Data
For the post-World War II era a good measure of commodity output can be derived as the sum of real GNP in the three commodity-producing sectors of the economy: agriculture, forestry, and fisheries; mining; and manufacturing. The Commerce Department routinely publishes these data in its tables on GNP by industry. While the resulting series is not identical to Shaw's in its conceptual base, it is nevertheless reasonably consistent with the prewar Shaw series. Real GNP by sector is calculated by summing income accruing to the factors employed in each sector. To the extent that all that these three sectors produce is commodities, this income will equal the value of the finished commodities, valued in producer prices. If these sectors also produce some services, then GNP in these sectors will be larger than a true measure of commodity output and probably smoother. That this postwar commodity output series is, if anything, too smooth suggests that the measured sensitivity of GNP to commodity output in the postwar era may be closer to one than is in fact true. It is also useful to note that, as in the Shaw series, the sum of GNP in agriculture, mining, and manufacturing includes the output of construction materials. This is true because construction materials such as plate glass, structural steel, and millwork are included in manufacturing output. In using piecewise linear trends, the key step is deciding which years to use as benchmarks. Often, researchers choose to connect peak years and thus form an estimate of potential rather than trend GNP or commodity output (see, e.g., Gordon 1982). For this study, I specifically choose years that correspond only to trend output or unemployment at the natural rate rather than to peak output. This was a necessary change because the Gallman-Kendrick prewar GNP series used to estimate trend GNP for the pre-1909 era accentuates the size of cyclical fluctuations. As a result, the years for which the traditional pre-1909 GNP estimates are most accurate are years in which the economy is neither below nor above trend.
Deciding during which years the economy was on trend involves an admittedly arbitrary and imperfect procedure. In choosing benchmark dates, I use a mixture of an examination of a plot of the data in logarithms and a qualitative knowledge of which prewar and postwar years are typically considered to correspond to periods of boom and recession. From the plot of the data I try to choose years that correspond to points of midexpansion in the business cycle. When possible, I also use data on the unemployment rate to confirm that the years chosen do correspond to conventional estimates of full, rather than overfull, employment.
The actual years chosen as benchmark estimates for both GNP and Two important characteristics of these estimates should be noted. First, the standard error of the regression is quite low, suggesting that the movements in GNP that are uncorrelated with commodity output are fairly small. Furthermore, the residuals are even smaller in the postwar era than a standard error of the estimate of .013 would suggest. This may indicate that there is measurement error in the GNP estimates for 1909-28 that accounts for some of the residual movement in GNP. Hence, it is likely that movements in commodity output account for the vast majority of movements in GNP.
The second important characteristic to note is that the estimated sensitivity of GNP to commodity output is substantially below one and is not a strong function of time. (Indeed, the time-varying part of the coefficient is not significantly different from zero.) According to the estimates, the time-varying coefficient measuring the sensitivity of GNP to commodity output fell from .583 in 1909 to .527 in 1985. This indicates that Kuznets's assumption that the deviations of real GNP from trend move essentially one for one with the deviations of real commodity output from trend is not borne out by a regression based on good data and a sample period that excludes the Great Depression. Furthermore, the fact that the coefficient is only a very weak 14 In this estimation, "trend" is equal to zero in 1909. Equation (1) is estimated without a constant because it is reasonable to expect the deviation from trend of GNP to be zero when the deviation from trend of commodity output is zero. When a constant is included, it is small (-.008) and insignificant, and the other coefficients are nearly identical to those from the regression excluding the constant. 
Nominal Estimates
In estimating the relationship between GNP and commodity output, I used constant-dollar data. As a result, the new estimates that are derived using this estimated relationship are also in constant dollars. 16 However, for many applications it would be useful to have nominal estimates as well. While the derivation of a thoroughly new nominal series is outside the scope of this study, it is possible to create a nominal version of the new estimates that is based on a conventional deflator series.
The resulting nominal series should be better than conventional nominal estimates because the real series being reflated measures cycles more accurately than the traditional estimates. However, the absolute accuracy of the new nominal series depends crucially on the quality of the conventional deflator series. While the existing deflator series appear to be derived using good data and reasonable assumptions, it is possible that they are flawed in some systematic way.'7 If this is true, then the new nominal estimates would also be flawed. Nevertheless, pending further study, it seems useful to create a nominal version of the new estimates using the best deflator series currently available.
As described above, the real GNP series that I use to derive the trend of the new estimates is a hybrid version of the Kuznets series that incorporates the revisions suggested by both Gallman and Kendrick. Thus one needs a deflator that is also based on this hybrid series. Because both Gallman and Kendrick present nominal versions of their revisions to Kuznets as well as real estimates, one can use methods identical to those described above to create a nominal Gallman-Kendrick series.'8 This series can then be divided by the real estimates to yield a Gallman-Kendrick implicit price deflator series. Because the real Gallman-Kendrick series was ratio-spliced to the 16 While the new estimates are listed in table 2 as being denominated in 1982 dollars, this is true only in a limited sense. The Gallman-Kendrick series used to calculate trends was originally expressed in 1929 dollars. I ratio-spliced it to the Commerce Department series in 1982 dollars in 1929. Because this splice is done at the aggregate level, all that it does is to make the two series roughly comparable in levels; it does not genuinely use 1982 prices to weight the components of GNP. Hence, in a more fundamental sense, the new estimates still use 1929 relative prices to weight the components of GNP.
17 For example, it is possible that the deflators are too cyclically sensitive because they are based very heavily on wholesale price data. If this is true, then the new nominal series will also be excessively volatile, even though the real series is not. A final characteristic of the new estimates that must be stressed is the fact that they are just estimates. In deriving these estimates, I have taken care to ensure that the resulting prewar GNP series is as consistent as possible with modern estimates both in the representation of trends and especially in the representation of cyclical movements. Nevertheless, it is still the case that the new prewar series is based on less information and is derived using methods that are very different from those used to construct modern data. As a result, the prewar estimates must be presumed to be subject to a much wider margin of error than modern estimates. To test whether the standard deviations or, more precisely, the variances of the percentage changes or the deviations from trend of GNP are significantly different in one period than in another, one cannot use the usual ratio test because the observations are serially correlated. However, it is possible to derive an appropriate test by viewing the variance as the mean of the squared differences of a given series from its mean. Then one can use the standard test for the difference in two means, provided that the serial correlation of the observations is accounted for in the estimation of the standard errors.
Comparison of Old and New Prewar Estimates
To implement this test, I calculate the necessary standard errors using the procedure described in Newey and West (1987) postwar standard deviations from 1.26 to 1.31. For deviations from trend, this change raises the stabilization ratio from 1.31 to 1.58. The reason that using the constructed postwar series raises the ratios only modestly is that the within-sample predictive power of the regression used to form new prewar estimates is very high in the postwar era. While it is possible that the true residual variance is larger prewar, this is unlikely given that commodity output was, if anything, a larger fraction of GNP in the past than it is today. Therefore, it is reasonable to conclude that the fact that the new prewar estimates are the forecasted values of a regression does not bias the volatility calculations significantly.
Given that the new prewar estimates of GNP show much less stabilization over time than the traditional estimates, it is useful to point out that this finding is by no means present by construction. The new prewar series is derived by using the estimated relationship between GNP and commodity output in the interwar and postwar eras to convert prewar commodity output data into estimates of GNP. Because this procedure imposes no restrictions on the behavior of the prewar commodity output series, if the commodity output series had stabilized greatly between the prewar and postwar eras, then GNP would have stabilized greatly as well. Furthermore, in the estimation of the crucial relationship, the sensitivity of GNP to commodity output is allowed to be larger in the earlier period than in later years. As a result, if the estimated coefficient used for extrapolating were a strong function of time, GNP could have stabilized significantly even if commodity output had not.
The reason that the comparisons of the new prewar GNP estimates and the standard postwar series do not show a dramatic stabilization is precisely that neither of these conditions holds. First, as can be seen in table 3, commodity output has not shown a dramatic stabilization. The ratio of the pre-Depression (1869-1928) to postwar standard deviations of commodity output is 1.17 for percentage changes and 1.31 for deviations from trend. Second, the estimated sensitivity of GNP to commodity output over the period 1909-28 and 1947-85 is only a very weak function of time. As a result, the coefficient used to transform commodity output data into new prewar estimates of GNP is only slightly larger in 1869 than it is in 1908 or 1985. Thus there is nothing in the behavior of either the base data or the time-varying sensitivity coefficient that could cause GNP to show a dramatic stabilization.
The analysis of why the new prewar estimates show little stabilization when compared with the actual postwar GNP series also provides insight into why the traditional estimates show a dramatic decline in volatility. Since the original Kuznets series that forms the basis for all 32 JOURNAL OF POLITICAL ECONOMY put. As a result, it is unlikely that even good data on the noncommodity sector of the economy would provide much additional information on the behavior of GNP. Hence including these regressors should not noticeably alter the point estimates or the volatility of the new prewar GNP series.
On the other hand, including poor regressors could alter the new estimates of prewar GNP. The Shaw series is a particularly good interpolating series because it is very consistent over time and because it almost surely bears a stable (though perhaps slightly time-varying) relationship to GNP. Many other series that are available for both the prewar and postwar eras are not truly consistent over time and would therefore be inappropriate to use. For example, using a series that is excessively volatile prewar but accurate postwar would lead to excessively volatile estimates of prewar GNP. Other series-for example, money or the output of a small sector of the economy-do not bear structural relationships to GNP and thus may not have relationships with GNP that are stable over time. If these additional regressors are nevertheless included, the resulting prewar series could be quite different from the new series presented here, and almost surely much less accurate.
Time Periods
If one accepts that it is appropriate to use commodity output as the only predictor of GNP, then all the other derivation issues affect the new estimates of GNP only if they affect the coefficient used to convert prewar commodity output data into estimates of GNP. Therefore, the significance of various changes can be evaluated by seeing whether they alter this crucial coefficient noticeably. Because I allow the relationship between GNP and commodity output to be a function of time, it is necessary to evaluate the effect of various changes on both parts of this coefficient. A convenient way to do this is to discuss the size of the average time-varying coefficient over the period 1869-1908. If a change raises this average coefficient, then the resulting GNP series would be more volatile than the one presented in this paper; if a change lowers this coefficient, the resulting series would be less volatile. 
Specification
In estimating the relationship between GNP and commodity output, I allow the coefficient to be a linear function of a time trend. An obvious alternative would be not to include this trend term and to use a constant coefficient to create new prewar GNP estimates. This procedure would be particularly sensible if one wanted to estimate the coefficient using only a short sample of data such as the interwar era.
If one used a non-time-varying regression over the period 1909-28 and 1947-85, the coefficient used to form new prewar estimates would be .55, which is noticeably lower than the average time-varying coefficient of .60 used to form the estimates presented in this paper. If one used a non-time-varying regression over just the period 1909-28, the coefficient would be .59, which is also lower than the coefficient used in this paper. Hence, altering the specification and perhaps the time period in this way would lower the volatility of the resulting prewar estimates of GNP.
While there are clearly many other changes that one could make in 25 The FRB industrial production index is available in the Economic Report of the President, 1987 (p. 296, table B-45). Third, the Kendrick series is again smoother than the Kuznets components series, though only marginally so. This difference appears to be due to the fact that government spending was slightly countercyclical on occasion in the prewar era. For example, government expenditures rose at more than their trend rate in the recession of 1908, and as a result the fall in real GNP between 1907 and 1908 is 8.6 percent in the Kendrick series while it is 10.1 percent in the Kuznets components series. This kind of government response, however, appears to be limited to just a few years in the prewar era.
Finally, the series that includes both the Gallman and Kendrick revisions is the smoothest of all the traditional prewar GNP series. This finding should not be surprising given that both of the revisions taken separately reduce the volatility of the Kuznets components series slightly and that the two revisions are fairly independent. However, it does indicate that these two revisions, which mainly change the trend of GNP, had some effect on conventional measures of volatility.
While the best traditional prewar estimates of GNP are somewhat less volatile than the standard Kuznets components series, table Al shows that the Gallman-Kendrick series is still much more volatile than the new estimates derived in this paper. Furthermore, the effect of the Gallman and Kendrick revisions on volatility is substantially smaller than the effect of using more sensible assumptions about the relationship between the deviations from trend of GNP and commodity output.
